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Conventual diagnostic evaluation (endoscopy, ultrasonography, 24h ambulatory P H 
monitoring) does no. reveal a stmctural or biochemical abnormal.ty to explain NUD. 
Attempts at elucidating the pathophysiology of the condition have produced 
inconsistent findings (6) and a wide array of theories are currently put forward (7). 

Serotonin (5HT) is a neurotransmitter both in the enteric nervous system (8) and in 
the brain (9). It plays a key role in regulating gut physiology, including peristalsis 
and intestinal tone (10). Animal studies have shown that intracerebroventricular 
injection of fenfluramine (a serotonin releasing agent) inhibits gastric emptying (11). 
,0 Selective serotonin reuptake inhibitors, such as fluoxetine and sertraline, are widely 
used in the treatment of depression and produce a transient syndrome similar to NUD 
in up to 30% of patients treated (12). 

Studies indicate that a central 5HTla receptor hypersensitivity may be involved in the 
is pathophysiology of NUD (13,14). The release of prolactin from the anterior pituitary 
is under dopamine inhibition and under SHT stimulation, probably at the level of the 
hypothalamus (15). Buspirone is an azaspirodecanedione, which acts as a partial 
agonist at the SHTla receptor (16) and stimulates prolactin release. We have 
established that prolactin release following buspirone challenge is enhanced in NUD 
indicating 5HTla receptor supersensitivity in this condition. 
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We have demonstrated this in a clinical study that extends our previous findings 
reported in U.S. Patent No. 5,403,S48. 
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A total of 109 subject*. 50 NUD patients (39 female.'! 1 male) and 59 healihy 
comparison subjects (32 female/28 male) gave folly infonned consent to take part in 
the study, which had Ethics Committee approval The meaniSD age of the patients 
was 35.6±U.2 years (Range 20-62) and of the comparison group 27.2±7.6 years 
5 (Range 20-52). At 0830h subjects had a cannula inserted in a forearm vein. 

Buspirone <30mg> or matching placebo was administered orally at 0900h (Time 0). 
Blood was taken at 0, 30, 60. 90. 120 and ISOmin. Pro.actin levels rose in all subjects 
challenged «U> buspirone. The mean±SD AUG in patients was 46±35 and in healthy 
subjects 24±35. A 2-w a y repeated measures ANOVA yields a significant group X 
l0 time interaction, with differences signified at 60min (p^.OS), 90 min (p<0.01) and 
,20 min (p<0.05). Pro.actin concentration at 90 min provided the best discrimination 
between the two groups. 

. According to the present invention, what is required to treat non-ulcerative dyspepsia 
15 is ,he administration of effective amounts of a substance that reduces the sensitivity of 
SHTla receptors and we have discovered that pindolol, which has affinity for SHTla 
receptors has beneficial effects in subjects suffering from non-ulcerative dyspepsia. 
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^ m i A p y THF rNVBNTlOT* 

The present invention provides a means for prevention and treatment of 
gastrointestinal disease by administrate of a substance that reduces the sensitive of 
« 5HTla receptors. A preferred means is the administration of RS pindolol or a sal. 
hereof. An especially preferred means ,s the administer, of S (-) pindolol or a salt 

thereof- 

rr , T ^ n F p pPsrRTPT TN "F THF ™v™TlON 



As noted earlier, .his invention can use any substance that is an antagonist or a partial 
agonist of SHTta receptors such that the sensitivity of 5HT1 a receptors described 

above is reduced- 

u Pindolol is abeta adrenergic antagornst, used in the treatment of hypertension and 

for beta adrenergic receptors. Until now, no therapeutic applications of this 
pnenomenonhavsbeen discovered. Pindolol is used therapeutically m hyp— 

.ni.es pindofcl to reduce the sensitivity of 5HT . a receptors and as a result to provide 
the means for prevention and treatment certain gastrointestinal diseases, indudmg 
non-ulcerative dyspepsia. A preferred embodiment of the invention is the isomer S .(-) 
pindolol or salts thereof. Another method utilizes the adimnistration of 
25 cyproheptadine, described in U.S. Patents 5,324,738 and 5,403,846- The latter also 
scribes a method for diagnosis of non-ulcerative dyspepsia by measuring the 
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responsiveness of 5HT1 a receptors. RS pindo.o. has an advantage over 
cyP roheptad- me of greater selectivity for the 5 HT1 a receptor and S (-) pindolol has 
further advantages of greater potency and specificity. 

THe invention is likely to be effective in various presentations of gastrointestinal 
s disease in which there is aUered sensitivity of 5HTla receptors. We have specific 
demonstrationoftheroleof^^^ 

likely to be also benefit in certain cases of imtab.e bowel syndrome, especially that 
occurring in the upper intestinal region and m certain cases of motility disorders 
(including nausea) caused by cancer chemotherapy. 
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Various pharmaceutical presentations are possible, inc.uding (but not limited to) 
tablets, capsules, oral solutions and suspensions and parenteral solutions. Included are 
also pharmaceutic* formulations for oral us, in which U,e acdve substance is released 
in a controlled and slower fashion such that the treatment may be administered less 
15 frequently, 

The usual doses of RS pindolol and S (-) pindolol will be in the range of 2.5m g to 
50mg daily in single or divided doses, depending upon the therapeutic response and 

all of the pharmacological effects, 



The invention 



is intended for the treatment of mammals, including humans. 
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The ability of the invention to treat gastrointestinal disease has been demoted in a 
clinical study. 

FX AMPLE 

5 

Eleven patients suffering from non-u.cerative dyspepsia were recruited to a clinical 
srudy and gave informed consent. All were treated with pindolol 2.5mg three times 
daily. Seven of the 1 1 patients showed a significant improvement in symptoms within 
, week of commencing treatment. A further patient improved in the second week. 
,0 The* responses were quantified using a standard rating scale (GSRS scores). The 
results demonstrated a substantial improvement with a reduction in average symptom 
severity of approximately 68% in three weeks, with the greatest improvement 
observed within one week. 
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Table I. Mean symptom score (average of U patients) 



Week Mean GSRS Score 



"0 9 

1 4.2 

2 3.5 

f W 3 2.9 
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